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«tE?>r h - T~t>7v ^aw-tn^A^sfSLfcf* 
-*«r««-r*¥afc* 

£<0|«<0f f -*aff£S«-*-S#ai:, £<S;LT:fci 9, 

t^i&x- 9 * £ * ^ y ^ rtfr £ wi" 5 mie£ 

?yy?<<yt *^«r«ft-t-5*a«HH*.. 

jfejBoai y o TEH $ tit ^ 5 c £ £ 1" 5 
3 ] fR#9 1 Efc^SftftAEMi/*^ At? 

i-assftAEHfrvx^A. 

fcot, striae h • r-tr^yy^a^ 

tfliS^^ai:, 

Huis^-r h^a<t, miE^ft^a^ ME^-^aff^ 
atMHS-s^*^ h • r-fevyy^atc^a^ 

iMEfWaff^afi. BfrlB-^^^nya-try^a^ 

mfiam^fiitt^aosfris 7 -r v 1 $ tir v ^ 5 - t 

ZftWi 1 1" 5 AEIii * x A. 

ME7-r h • rir^yy #a#. mew ^n^n-tr* 
7* h-fe/u*a*»i:«B*.-c^sr fc*»«ti-aa« 

[f9*JS6 ] «#I 4 Ett^SftttAlfiHiV^x at? 



5 r fc r Sffi«*AB«s/*^ a. 
[»**7] J»*BlE«o2»BftAS»^^A-e 

atiE&a^ aas*[MMS»ftstf>fc » o> jc* = y tr 3. - ^ 
Sr« * r ^ 5 r. & #« & r a AS3K > * ^ a 0 

8 ] 1 Ett*)2««AlHjjBi'* ^ A -e 

«E»±S5a**-rfl9E^v#/u^, ttffi»Xtt*ffl0> 

« 1 1- S £ « S AEhJ® '^fA, 
[«**9 I 1 EftwSJiaAIsIiB^^T 1 A-C 

n&E&a^a^ atrE^ h • r-t^y^a^bsw 
■rssseAiHiiB^^Ao 

1 0 ] !S*^ 1 E*oS»«AlHl«^^r A 

fiE^a^a^, «±^yr7^**i-s^<itrE* 
±^a^, gfE^7y7^y^a*±tc^s*v-ci^« 

A 0 

1 1 J It* 3 ! 1 E*0>a««AlHBB>':*7 1 A 

s«ttA«)fefiS:f aai-sttEtea^ads, mtzi&±& 

tSr*«ii-aS}i«AlHliKV^rA 0 
[It** l 2 ] 1 E«©S*«AlHliB^^ -r A 

t'fooT, »E«*««*adS, 

-r-5^soim^^a^, 

]WE£e«tt;^afcjB'fr£*u HtrE^sssa^^a^ 
^7-rv^^-Lr, fitfEsaa^a^aftf'^*^** 
*-rs*y • T'y y^ffti, 
sr«*i-cv^ w t iwati-ssftftAiHia^T 1 a 0 

[f»*3Sl 3] W5lEtoa*BA0i^^^A 

hiitt^S: t«r»«t't5S*6«AlHliK^ 

TA 0 

1 4 ] !S*3S 1 E«<0S««A!H!iB^^-r A 

any h*«i-c^5ri:Sr#«t-*-aS«ttAlHlil8i^ 
*r A„ 

1 5 1 £*«AlHl»v'*7 l A-e&oT, 



-2- 



S$c*ms«ft<0 7'f b®Kks 
-rs£«M*¥afc. 

ftti*yH7-^ . yy y^St, 

HtfEaa^att, Htria^-r h • r-fe^yy^aa^Sff 
a^asHU*.. 

* <7>&g fc £ as k «r^2«fc#+"3Bf 
#a*«*.. 3Elc, 

-t- ^ as© A®m ^ta 0 

jfe»(7)3i y Steffi o T ES * tit V > 5 r k *»« £ 1~5 

sftftAiaa^T 1 ^ 

1 7 ] m*« 1 5 EaoasftAiaai/^x 

^iric^^n, umb^ h • ri?vyy#a{c&Jt> 

»E^-^aft^att, mME^^o^a-fey-j-^at 
5 r * tttftt^saflMAiajii/^T 1 a 0 

[R*« 1 8 ] m#3g 1 7 BttOffi*«AEI» 

gAlEii8v / ^7 L ^o 



9] nwwu 7E«©a*s«AiHiav^^ 

SfrE?^ h • rty^yf^, fiE-^ * o/nty 

5 <t £: -f 5 AS® x A 0 
(I9*JI2 0] 5E«t02*«Al2liRe'* J r 

«TEjfta¥a^iSBfl=S|j|f^^fc«)(D5Cfi = > fcTa - ? 
«r«*r^5 - i *:»»fc -TaaftftABiB^x A 0 

MEiS±SEa«:*i-fl»E'>^*^, j&2«Xt*mp]<0 

ati-SSftftASiB^^Ao 

2 2 ] 13*31 1 5 E«coa«SAIiIig v-^ x 

*ft&£&:£-f £ r <b i-SSftftAHiBV^T 1 

is** 2 3] sE^sjsftAsai/^T 1 

~* bzm^x^z^kZftmk-tzmmm^iEimi'x 
[»#js 2 4 ] i s E«^a*SA[HijSv'^x 

^-y h*«*T^ari*»«t"fSffi««AlHljB^ 

[ii*j@2 s] ffifSftAiga^^Afeftfti-a^fe 

ME^-r h - r-fe^y^ao-tn^ix^iofta^asr 

mmyj b • r-fev^y^ao-tn-eixd^sftLfcT 5 
-^ia^fcra-^^atc^^-cfeai-s^^y^i:. 

->^*^«:*-ra«lES*w^7 y y << y 

8ttE=>fcra-^^at8(rE7^ h • r-fe:>yy^a^ 
tii-pnfc^wo^-^afitaw-t-s^^y^k, 

«E*ft^a^ 6S« Lit ^ {C^o t^tSA^i 
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[Hi*S2 6] M*«2 5E««)*6i?*)ot, 8»E 
S«0)«rlE«±5!EaS:«fc-r5SME^r y 7^\ 

«»*8k*:««i-« *7" y 7 s fc , 

fSE^ * n 7* n ir y t luISm^ 7 -f V COPflJC 

tflE-r - * «fi¥S £ Jfrg-f 5 * x y 7* 

[R&S2 8] »*a2 5Bt«)*Stfcor. 

#«<z>#7>f wc#ut\ fiE^vtv-^^a-coii 

[»*12 9] Ift*i2 5lSi^)^$)oT, fWE 
Jft±3EaS:»-r^ VsK/t'Sr-ttf ^7 y7-f y 

V^TK^Xii*^^^7 P ^^t^r5^Xy7 P ^^ 

7>r h • T-tryyy#a<o*ix^n*»60BfrE7 f "-^sr 
*aa-f'6fl(rE^7 l 77 p ds > flitE^-^icftorsttES* 

s-r a * 7 y ^*#t? t zw& t -r * 

[HI&93 1 ] !S*«2 5!2t^1?feot, Sft 
ftAW£fi£Tffl+5*Ty7 p #, H_h^y77y^ 
❖Kiaor«rEi*±SEa«)»3l6Kai«r*£L, fTE^7 
7 7-f y^«»±^l9E»*ftK**1-^7 : y7 p «:^tf 

[0 0 0 1] 
[0 0 0 2] 

Wtt, f : «l*lc^-5«:SSEa©ff»J J tl-J:oTaKtt^ 



HftAtt, rs«tc*3»t5»±(Oj»n;2«. AWJX 
ftj iS*Sh5. *!lii«fTSc^ ( F A A) tt. 

0>±ffil 0 0@j5r<£>£^<D^<7)2 9 0>£iilC*5tt3Jfi± 

^TI8ttS:»*-f a ~ t fit?* 
[0 0 0 3] a*ft«-Cf±, ttffi«^»*B±<0*>*» 

y • i/^^^^fflv^^ :ro^fA^ ^>fy 
ftA^rii-efeS^^-f n y h^}i^i-5 0 :<^^f 

s<X ffTlw *> 5 v 5 — * >- 7. Hil^|±-efc 5 A D B - A 

LNACOtbajKflsfc Jia^^-r • yy 

-X • 7 • h7^-^' (BR I TEE) <OflR3Kflf«^? 

[0 0 0 4] £m<D&±&m^ffl^<D!M;<&btliZT'7 

-^Sr«ffl L-C»3«9J*ft (definition) 
&t^*«* (resolution) S:^la^:V^5 

"C*>5o 2«i^tt5S?£^^nTv^ro^^7 p ^ 

fcB^fi (ASDE) t L-C^btir^So Ud»L, Z<D 

[0005] ajtoajiea^aijor^n— ^b:, a 

mold M. LevineiC 1974^3^180 
^|gfT£*V *B^^-3-^W^^-3-^rfT£D I n 
ternational Telephone and 

Telegrap h&lcH»£iXfc#B»If* 3 8 7 
24 7 4^t^Jntl/^y^fAt*fe5o ;K7»7 
rAfi, LOCAR (Localized Cable 

Rade r) »*»7 VT^XttR^B^W 
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tSU-^Wotl/^o Arnol d M. L e v 
i nelCl 9 8 0¥4fl 8 a(C«ffS*lfcaiJO*H#!T 

14 1 9 7 5 3 6*iCtt, S*3SiiffiM7^*^-3^ 
•^fA (ATCRBS) tW-BtB^fA ([L 

S) t*«itfc«i2«<ofc*offi«eo»*M'JJtVffffl 

[0 0 0 6] WS^^'f ^*W^*H-s»* 

%ftkZm\-tZ> Z 1 Id ct o Tjtt£»0> * «f 7"* ^OSffi 
M^t5 7^n-f^\ Gerald R. Smit 
h*fcl 9 7 5^3^18 aiCgfrSiV TfeH^H-v? 
T*HT h7V^WCa d r e *±f;i^&£ Jxfc^SWfFR 
3 8 7 2 2 8 3 Stl/CV^. 
[0 0 0 7] S*tr*5«tS#^i»-feVi^S:ffl^fcEft, 
m^RVtm&<Dlt&<D&m4ti/XTJ±tiK Maria 
V. Z. Mu r g alCl 9 8 9*7JM BKSSffSftfc 
*H4#frJl4 8 4 5 6 2 9 fl-fcRWS JxTl^5<, :(0# 

»fti/-y|:i6crEfSh, torn* 

KHLT<0ft*ttfc<, fir D»S*PftASr«muiH! 
[0 0 0 8] *»W^±E©«3lEft«<Ofi9fSr3)SEKUT 

[0 0 0 9] 

[0 0 10] »3feBfttWW»KffioTiy^- 

[0011] *[Riaofa«7*-^sr^tp-r-<T05»±ss 

«AlHia^xAS:li«-f5rtb*fc, 

[0012] £*aaffffl*Jtri*tffia^'^ o y He 
W^ioSS^SIi-SSftftAlHliB^xASrSttl-s 

[0 0 13] Ctl^OBftte, ^igASI^^fAf 



hielK<0*ft«T.£liftE7'f h • T-fc^y ¥a<0«i 
5^a<h, BMB7-f h • Tir y ^8t<DZti?tifrb 

^ y ^a t BWBtoa^a t ©^ft-ww^m©^- * am 
^bSftLfc^-^icaorffiftaA^fi^aBi-s 

^r^5r t*»«i:+*S««Aia3B^r^*r»« 

«rffi7-f h • r-fev^y^att, «fi2m^fi*^ 

7^ h^at* frl5^*n#a^, 8WB?>f h^airffriH 

-rt^yv ^mc&m tmmt mm t limes 

«*«*#a(DSiirE7-f vttc«^$ixr^5o «rE9 
>r h • r-ir>yy #aii, siie^ ^n^^y^a 

fc*S3*S;ftfltE?>f h^a^#<0!****ffl1-5 7* h 
ir/u#a*3Efc«x.T^a 0 itfJiB7-Y h • Tir>-^y^ 
an. flfrE^^n^n-fry*¥atC«^S^fc^ ho 
-7" • 7>< hSr3E«c«*.r^6. HWBJQJl^attSPWF 

±SfaSr*-r«TE'>^*/Ki, 

tt, sfftay-r h • rirv^y#a^6^f uycifiiBx- 

E^^#/KOffiBS:*Si"4o fflrEffiJi^aWu 

yr7^^**j-fi<3<«irEifi±sao, itrE^^y^ 
gA^^fi^^ai-rsmris^^ad, «rt5*±ssao 
-$/3x- ^^^A^iti5et-a^a^^ixTv^5o 

»tt^att. fflEtt*<©9-f hSB^^n^tbtcfiSiJ^ 

atcjs^s nwE3£«at«**a<?3* 7 -r v^*f 

E«ka*a-oa«f-+*^S:««+5*y h7-^ • 
yyy^fHt, Sr«*.T^So WE»«*att, a* 
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[0 0 14] #«9iwBttn Mlc N SiSftAEKBi/* 

wc^fcffiHrra*? 1 ^*:, fflE5>r h ■ rty 
±KiiS:«»i-a^7 i y^i, frfE^^ h • T-trvT'y 

fc, 8ttE3^fcr^-^¥ai«riB9>r h • riryyy^ 
a^n^ft t ©iriot*-* * x ? ? 

t, flfE^fei^a^bSfiL/bx-^i^o-CS^A 
7**1 SJE^>f ^n^o-fey^atWEa^y'rvi: 

(c^^tx/ty-r b^a*ffl^TME£«*7-<7 i *f ^ 

E7-f h^a<!:, HtfESJ^at, ^-^fflW^afcfc 

h - r-fe^yy^art^teatawfcwstsrstffi-s 
*Tyft. BtrEw^o^o-fey^atsfrEa*^ 

t, Sr^tfa x-^Sraa-rafrE^ry^tt, fti^fF 
fc * <D 7l S 3 > tf a - * £ Sj tfs S a * x y -f 
a^STJIfti-SBttE^ry^tt, jg»»«;a*a& 

Srfitti-S^^y^t, *y h7-^ • 7 V y^aSr 
ffl^T tfrES«««*¥a<Z>«-7 LT tflE ^ v 

- * *a^<D««^ -y a * ^ y ^ t . 

ry^sr-stfo WE?^ h • rirv:/y ¥a<z>-t*vwi 

^b^SttE-r-^Srffltai-S^ry^tt, f3Ex-*K 
TfrE^«^S(lE^7 y 7 >r v 9 **±«>lSWB*» 

«rE»±SsaoW«a8Sr*£ U wl^y y7 4y* 
[0 0 15] 

immm) n 1 ^s^gAEHiSi/^xA 1 o<o 

SKI 8^ £r^T :©*^-f h®8l 8 L _ n 11 17 

-rr y ^2 1 1-n ^U7^fr^y^ • h 1 

6IClS«Lfc*»^y^- 7^ h -Tir^yy 2 0 



ai 2KS8M-S0 5-f f * rtyyy 2 0 
A _ n o-tti-ejxrt. (1 r) ttais*w-fe>-y-5 

0 (13 2) SrtLO^, 

[0016]x r ^.7^fh -Tir^y 2 0 t _ n fl 
^1 0 0 7^- hOWJIH-CKHU *-»#(?5iS5ij3i y 

^ • h 1 6tctiZg$H-5o • 7^ h • 

7tyyy2 0 1 _ n il 7^7'J^2 1^ 

7^f>f • #-/H* 1 6rtKE«Lfc5£ttifcSR 

[0 0 17] H 1X1518 2 Sr#B8i-5fc. • 7>f 

h * r-trvyy 2 0 !_ n iH^^t^-^ • i/^7A 

1 2 fcomwafstt, 7-f h . 17-rry >^2 

l L _ n h7-^ 1 4 i&teESHKI-SLON 

yy>y> ? 2 2 1 _ n (Ciora**ixr^5o 

h • T^>-y y 2 0^ (CiBg^txfc-^-f ^ n^n 

yv f -7^h*^7yy^2 1 1 . n tCfe^SttS. L 
ON/y 7^2 2 L _ n tt, x^j; • MhJKI 8^ 

1 4(C<IE£-t5o i£«*yKt7-^ 
1411 W^yt'a-^ • ^7A1 2^MIS 

9 - 1 2^P>*^y^ • y^f h - TirVT'y 2 

0i-n ^^^^ ^ P^nt -yif4 4 -CO'ifalSBaft 
y v^$r^^.5o ^y^ - 7>f b • 7tV7'y 2 0 A _ n 
^cfj^^^e 0 ^— ^ -^7Ai 2 fc wIH^t 5 — *SMB 

• 7>rr y v^2 iox-^iifs^^^ar^n 
»-rs 0 LONyyy^2 2 1 _ n d #y:7*/^r*N 

/>;nr/WhcOE c h e 1 o nthS5fi<Z)i3lia^ J:o"CAff 

fk*n»So M7-^ i 4f±, wpw>s>f — 
(fdd i) m*zm\<^x%m%iz£^xn$L£ti'& 

r o u s e -H i n d s tt»aS«)3SK^«t oTlWW 

[0018] 2 5:^0 3 Sr*B8i-5 t. HI 3 d 

xj/^.y^fF • Tirvyy 2 0^ <7)I8S?$:7FL-C^ 
So x 7 v/ - h • r-tr^yy 2 0 L _ n tt, e*UT4 
o t»pffe>-S-5 o Srfflifct^y^o-^-r 4 30 

±»twKHSttfcjt^^ hn-^ -7^h- 7ty^y 
4 8 tSr^tP^*^ (b e z e 1 ) £tITL-C^3 0 
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use-Hind s ttfifiOSSBfc <fc o TftftftS h» 

[0 0 19] Sfxy^ n — iS^4 3<Dfa&<n7u 

^2 1 t . n JC»«*Jxfc»S*aCE»5 3 «r£A,"C^5. 

TSf^7>'7 P 4 0^, ^^Byo-feyftRS 
2l£«^«:ft»U tt-^SEJBES 5 3 f±. ^yv*- 

h • y >^/2 1 4 _ n %frLx, to»*fA 

54iLONyj)y^2 2 1 . n t a5H^7 f -^5i«J5B 

h • rtyyy 2 o x _ n SrWW-rsrtffly^ Kxr • 

^5 2(c£oTm^£#M&£*i/O^ 0 ^>f^n 
ycir ylM 4tc»3BESix-CV^5tO(ctt, 7^M«5 
h7-f7^^42, 7V7*IEI&7;*- h-fe/>4 6, 
hn-y • 7^F-7tyyH8, Sffiir 5 0 , 

*4 4f±, Sf?ft^y^7 V7"4 O<0j&Ki:3fe** 

y • 7>T h * Tirxy*y 4 8 fcSrftJW-f S^(c:fflvMbix 

1M 4 fcttffl J: 7>f-/vK±^7-f 

-So ^^nT'ntyf 4 4tt, — n> (N e u r 
onffiISS) •fy7'iWn5*y7t^7)f|9 
4 3 0 4^n7/Uh^E c h e L o nttJB&WV L S I 

* \c «fc o r AWffc: S ^#5o 
[0 0 2 0] 3E(cBl2^ia^-c. z<Dnmm<D±>V5 
0(1, (I R) tfttH«S:{|*TV^5dS % ffeOSliS 

tH8, w • /u-7\ xtt, u~if . fcr-A 

HflDffi^/^ ^Sr-&*»5 0 -v-f ^n^niryif-4 4 
<D^<0-?u?7J*tK "fe XU"5 0^5>S»"tBtofc-feV* 

xtV-y* • S/*? 1 * 1 2tc^ff£o ir 

(Dv^xAKfH*, fztz 1 o<7)*>r ^irXi^ttKft 
^fAi 2OrtfflTjSfr£ixS0>-C* ^6^5^^^ 

a*S:*iBU"C, • ^fA 1 2#* 



H«rt:ttT\ JB^-Aixar tis-Ct4 0 fflt^b*tfc*<B 
co-trxiH^ JEII* h y *y©JSHfcfc9 tt*tf<b*X7t I 

D3y/<-^^l/^, ^"f ? nT'n-feyiM 4 tW>f 
x^— 7*— *£-T£ 0 

[0 0 2 1 ] Sffi^iE»tttB«W:, W * 

#>- (Gunn) KjWt»©JaH^*336»ixSo 
:h6fi, affi, SA77-A, KT • £§8t 

9f-Ctt, y y y K • ^t— h * ¥ btikHj&h 

t^t4 4«c«toraEII*iirttffl«^i/^»ft5teo« 

[0 0 2 2] S2^U ? ll4tc:^^-C, 4 

h • 7ty^y 2 o^s ^»*BXtf»«B<oWffl!l(cft 
0, 6 2 Sr«ffl1-5o »jlB6 4XttRiBW 

C«)vt3feB6 4XttBWK±Sr»»-t-5^36»* 
5 0 0 Sr£tN=>y • 7^ h • T-fe y 2 0 

i-^l 3 *:^ v^^.— ^ • v^^rA l 2ic^f>tbS 0 ^y 
^ • h ■ Tir^yy (-irVifS^^y h 4 3 Srt 

SO-e, iWfcft^-^/uRB^BItcit^B^Si^BSrPB 

eff^y^- 7^ h&tm^BS^y^r y 

[0 0 2 3] HI* H5, H8XC^BI9IC*5V^-C. 
aVhfoL-;? • ^f^l 2(1, S^^^^Ji^ 

xte?-^ -r^^ y T(cg75^n, je«*y k^-^ i 4 
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^t*WIl(03ye'a-^ 2 6&t/S2(7)^y tTa 
-9 2 8, t^*7V^ 3 0, xt?-^£f£xL~ y h 2 
9.31, »&7>T h 3 4 , sK— K 2 7 , * 

^26, 2 8«, F'Tty^^O^ 
So • 7-T h • TirV^y 2 0 x _ n <D^r4 9 wf 

ptyf4 43a»6S»t»e>Jxfcf f -^tt, /if 

a-/H0 1 (H9) ^(DAfibLX^^btibo 

trw2 6, 2 sr-ffiif^-rsir^iMB^yy h^^r 

• ^a.— /H 0 1 <D£i};fjte, CRTf^^/K30 

1"5 0 tf 3 *:^ Vtf^ -i ^fA 1 2ft, ^^-3- 

oTSIS^Sa 1 4tt. *U7^ 

-TW^-y? ^7703Co ratfcffit^f^ XiC ±o 

y y B B N&fiaftO-r * £ J; o T H5L £ ft So 
[0 0 2 4] 7. fcT— f^/S^-- y h 2 9 te, X fcT-* 3 

h2 9lCi£«*y K7-* 1 4&^LTa&tVC\ 

7e B -fA^- i; , h 3 ry ^t 3 9££-fsss 
h^&bftSo zommmxtz, *y?t>wbti+ ^t* 

ffi*SEafffHffl»«:B«i-5 J: 5 t-^n ?y 
*xtf-f-B«3-^y h 3 3 fc(OW*^iS?>tLao 
«Bttt, Jtt£tt0«B« 0-9 (D*. » 

»B2S.r^»*»w*ifr, r*-/i/K • s/a — h (hoi 

d short) j , T^lf (expedite) J, 
r»B£:S*l (g i v e way t o ) J 4 £f<Dl^ < 
od»o«[*47i/-X-c*5 9 xtf-^BB^-^y F 3 
3 0>ttWjHu ^Vf^-^ 2 6, 2 8lc4^ibixSo 
[0 0 2 5] S«H21C*5^-C, t^fA5 4(t 

x-y$; • h • 7^fryy^2 1 x . n ±tc-r-r^n^ 
exit, tt^r^ 5>f h • r-irvT'y 20^ £ 



/u£{^^S<Dic/8v^tiSo ^b^^^^/Mi, 
i^T^S* 1 0 0-4 5 0KHz<^i£<7>«i£&Ji&S 

UyY- *<<9 h^SBSrfH^T, fkfoX&ty 10 0 0 

u s 5 d b * -e^a^iiftaa-ef^iii u# 

So :f)i^fA5 4H ^7y7t/^7^9 4 3 
0 4^n7/l^ b<DE c h e 1 o n&ffiiigO, PLT-1 

tcio-cum^nSo 

[0 0 2 6] f*-* • f*-* • -* y h 7- 

txm^bnZj—yy ■ isxr-J* • 'fx* — = 
3 > (OS I) 7^ h3-/K0|fcaJiXttftTJl*««t 
1~So "7>f^nyDt7f4 4^1t5^^-ciy- 
f-y-f^ 7iOOS IT'b h3-;l/feS!atSOl:£ 
S4t^t07r-A!?x7 (fir mwa r e) 

ft, -^.-nx • f7 7li 7*7— K • ^7-fTIE, 

SSSfi (ARQ) Sr«^fc»*4»38i«»i«»r^"fe^ 
(CSMA) 7"^ hn— /U^ffiV^T, ildtt^ffiS^a 
AM" 5. 

[0 0 2 7] ft^&TfWPmm*. ¥-9 • 

iCLfc^oT^ibtvSo W^oT'otyf 4 4i:«to 

fct^^yt-^ ^7h7-^-7y7> ? 22 
\c£oXmtlf&2 ZfrLXgimbti, JKm*y 

bHSo 

[0 0 2 8] ^>T^n7 P n-tr-/-^4 4(7?^ol — n V • ^ 
y^li, 3 0(^7 P at^t (H^-fri") fc, ^4 6Ji 
OS I $r^^- h+5WJCi6&B*7r-A>? 3 :rfcS:^ 
^ 6 ^--iff^:, T7 P y ^r— V ■ 3-KIC^LT7 p d 
ir^^lo^E^^^So SS9<7)2o(D7 ,, niry^ 
it, ryD^ay'/D^^ *yH7-^<0 

xSo :<07^t^^, D-^;u-t^^r>rv^' 
*y H7— ^BSLrLONSrf^Dffl't'. LONtt, ^ 
U^</U/^^y h 7 — ^ LAN t LT%X.*r fc^r* 
#So *%^^^miC-^-D^-^y7 P ^ffii-S^ 

K*x7*y7 h**r<OftSr«5>1-ci:fcfta 0 
[0 0 2 9] x r ^.7^h-7ty/J2 0 l . ft 

y h4 3^f>^f-^ll R#^>S*wR 
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[0030] — a — • xyv?. 7>T h • 

T1r>;/y 2 0 x _ n i£T-? x ) >T—*S3 V0>U"</i/-eiJtt 

SEScSr^TLT^So cz-^/^SEiRtt. ^^-nv-7 p 
S»^2o<Z)^feo5t><z> lot L.rffit)ix5 0 P5#<0« 

[0 0 3 1 ] ft^H6(Cj3V^*C. ll<0*yM7-^ 
SW*, 3i3/^- 7-f h • Tty^U 20 w CO^Y ^ 

tu5 0 -fe^SO^ilRtt, 2o<DUtfj3ESc*r*rL-C:fc 
■9 > "1*4^*), pre 1 imde tec t70tcon 
f i r me d_d e t e c t 7 2 fc*t?&5 0 ::W7 

h y #£^5 tt*©iHAfi, 

OS:8!l»t, Ori^ foJj<D-t>-y-p r e 

1 imdetec t ffi# 7 0 *SttB5<Dffl^fci'U5 a 
dj_prel i m_d e t e c t 7 8 fcPftftlSA* 

A^f^^t L*C\ u p s t r e a m_d e t e c t 7 4 
idowns t rea m_d etect76t 9 , 
$gf S-fe>f-*o3i*f5IRtc:ttfflSlx5o 



its detector s e n s i t i v i t y 8 OA 

[00 3 2] M7^h40«:, 2O03*5/M7-*2E 
t?*>5. A#X* I i g h t_l e v e l 8 4f±5>f h 

yhttt^tt'feSo :roo-ioo/^-ty^^ 
ys^tt. 0. 5'*—- trv V<DX"r y7-?j?EbtiZ> Q 

• h • Tirvy y 2 0 x . n h£1t7 * hir^4 6 
^Ay"CV^5^<b, tU*S»I i g h t_f a i 1 u r 
e 8 4j&Sf&8S*l"C\ 7>:/a^ao®&£S#LT^ 

[0 0 3 3] X hn-y -7^h4 8(t 3 0(DAAS 
ft£&5fc1-5. * hn-y • *-K8 6S»fi, OF 
F, SEQUENTIAL, XfiALTERNAT I V 
E(^77 y • ^e- K£8&i-5©U:/B^e>*x*. 2 

«r fcSrBJft-i-Sd^b, 2o<BA*SR"C*>5 a c t i 
ve_de 1 ay88H 1 a s h_d e 1 a y 9 0 t 

ofc 1 OtfXft^-e^'f — K • * h n— ^ • — 

[0 0 3 4 ] Bmcfc^-Ctt, »£»0>W«B(dEfiSix 
fcSft^y^- 9^ h • Tir^yy 2 0^ (c^i-^ 

19, xy^ - 74 h - Tirv^y 2 0 A _ n 0*ix-etL 
tt. -^^T ^ a7 P niry^4 4*-&A/"CV^5o ^ c ^ 
nir y^4 4^)^(0^^- • 'fn^fyj^f^^ h% 
^ y hr7-^AAftt^UA«iR«:fflv>-Ct8tt'Slx5. 
-Iftt, A^i s «*&SntH^ s ttfflStt5wfcSr«3eu 
X, -r^^ B^Btyt4 4<£>4 3 <£> — a — n V • f 7/ 

fc^tc, a— iff*. V7^x7- yy^^v^tffiiJ 

3ftS. *y h^-^tiSS^hy y^^©-ffl*S, 17 
(C^^tl"CV^5 0 irvif • K4 4 x Op r e 1 i m 
detect 7 OmtltiK R*i8©S*HH<0"fe>* ■ 
/- K4 4 4 <^)a d j p r ima r y de t e c t 

9 2A^Kg^£ft"tvN5 0 n&<owim$:mu 

5o r*U&0>2ofl)/— K4 4 x , 4 4 4 OralOilffy 
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[0 0 3 5] Hi&twa4tc*3^-Cs ^ai/tr*-* 

Aft. irV-y-5 0WB*R9 (CS<5^T, i-^-coiws 

yj h • Tir^^y 2 O^W^o^n 

h<OM9&<0*yiS • 74 b - Tir^y 2 0 L _ n lc«to 

tt. L-CVK icotiT, &^y*J-7<<Y 

• T-trvyy 2 0 L _ n h 4 3d>5>-fe 

yfj^aiy h4 3^£^«£;JX"0^< ' i^pJUt- 

[0 0 3 6] H5&UtSl8lC*iV^-C, f^/K30 

M<o*>fX(;:J:oTftJS£*LS« SLS505ffi«ft, *^y 



[0 0 3 7] h}ffS]®y7 h^TO&^tC 

h y f a- Mas, »jiB2 2 R^77^f h 
UA3 4 70J:5£H££ixTV^fc<Basfc!9, 

[0 0 3 8] ffi^c^y^^tU 10(0^ 
n?7\*s?\t, I*SrV7hSt, RltCf*-**^ 

[0039] *i&tf*2«:, ^f/s-r^r h y \*=.—-h 

Xtt*Sj6J»T/w^!J XA^s, Xo^^ARtHrW (P 

dl) -e»3X0 J *4^$ix-cv^5 o fib, 

^T/^'JXA^, «^fA12X 
t^irVf-^-r-r ^n7 P n-&yi^4 4 0SM^1LT^ 

[0 0 4 0] 

[Si] 
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g 1 

SIS -f 7 »J >/S»«*»RC«k 

Unique jiddress >*&C«0«#0* 7 K • 7 h'UX 

Lamp_intensity 0. 5 9*<B*r v :/-C0K~ 1 0 0 % 

Strobe^status 7 

Strobe jielay HJ&S** 6 

Sensor_status tfci£l/#&m 

Sensorjype U— 0\'fi«* 

mm® *m 22R. 2 7, 33L, e t c. 

MS 7<-MUft 

IS "7 4-M1MS: 

ftflg Not_active, active takeof f . active_laadiag, 
alarm 

saw) ssjflKoyxh 



[*2] 
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41 



-tr>1f(MV) 
BoldLacatioas 
CUV) 

SEA Zfo 

&h 
was 

-fe 

Tai l-ncnber 

Bapty_«eight 

Freight_seight 

Fuel_weight 

Top_speed 

Vl_speed 

V2_speed 



& 2 

a w 

727-200 
N3 2 7 4 Z 
9.5 h> 
2.3 h> 
3. 2 Y> 
5 9 8 mph 
lOOsph 
1 4 0 nph 
0. 2 3g's 
0. 3 4g's 
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S 3 



while (forever) 

if (edge light shows a detection) 

if (adjacent light also shows a detection aenBor fusion) 
/* CONFIRMED DBTECTION */ 
if (previous block showed a detection} 
| /* ACCEPT HANDOFF */ 
| Update aircraft position and speed 
elae 

| /* MAX BE AN ANIMAL OR SERVICE TRUCK */ 
| Alert operator to possible incursion 
| /* MAI BE AN AIRCRAFT ENTERING THE SYSTEM */ 
| Start a new track 
else 

Request status from adjacent light 
if (Adjacent light is OK) 
| /* NON CONFIRMED DETECTION */ 
else 

| Flag adjacent light for repair 
endif 
andif 
endif 
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S 4 

if (Edge light loses a detection AND status is OK) 
| if {Next black showed a detection) 
| | /* PROPSR HANDOFF */ 

| else 

| | if (vehicle speed > => takeoff) 
I | | Handoff to departure control 
| | else 

|||/* MISSING HANDOFF •/ 

| | | Alert operator to possible incursion 

| | endif 

| endif 

endif 

/* CHECK FOR POSSIBLE COLLISIONS */ 
for {all tracked aircraft) 

| Plot future position 

| if (poaition conflict) 

{ | Alert operator to poaalble incursion 

| endif 

endif 



| Update display 

nxfm i Rx^m 2 {c^^UM^y >fr^y 

<D EB £ «Hx 5 MM £ £ c t K <£ o X S tt 5 , 
WBSfi/o^So y-fe— e^ic .tor, 

0. 5/<— fev hco^r i/^WO - 1 0 0^°— 

y • 7<< h • Tir^yy 2 O0)W ^B^Btyt4 
[0 0 4 1] A I 0 ft, ^7 A L"C\ SjfeB 



6 4±tcEK$tLfc3:y^- 7^ h * Tirvyy 2 0 

t3fls^ri6t?*5o ii07-rr>fy^'/^-yit ife^ 
Lfc*-e, «J:^-e#So 55S1"5R*B(-fB 

-cfcvvfrft-e, »£Bttr*7^^fcsa*feSE2L"t 

[0 0 4 2] «AdS«a$lxfc»&lcW:, ^y^y 
tTa — ^ 2 6, 2 8 • h 4 8 

£ r^tTyhj — V36»e>»*B©ii5flB"e#ttfi $rJj 

^-y^^^fyftt, Sd*1"5^n y htdtt, ill* 

IB 1^5. 

[0043] aT^ymo^iRftttomf*, *t£B> 
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Sr. 4: 

[0044] r^try hj v^M^y— ^ 

[0 0 4 5] ill 9 left, '^fA 10 (11 JttfH 5 
ft, rftri*, Vfc 0 ^ — ^ • i/Ts^rA 1 2^=3^fc:° 

- ^i/^-/H 0 1 <0M»<z>TWTtoix5. *^lMB-& 
y7KxT« ^^a-/H o 1(1, If&cQ-trvlJ-s 0 

• 7-f h • Tiryyy 2 0^ rtfcEBSftT^Ttfttti 

10 1^, r £>tf&£&SlJiego*< (rule b a s 
ed) AXfeliSrfiJfflL-C^fiKL, £*fC:fc#S1-^-t 

1 2 03-r-f *:/t"f 3 0 JiMf&a-rS. 

[0 0 4 6] iiar/u^yxAtt, su+^Hiaoif*u 

«&i;r£<5§\ iI@F£§Bte1-5 0 rotttilrt:, &te, ft 



«#fwsixa« Kia<o#«^3iy h wadset-, 

ft, *a«)4o<o-feyf (R»80*fll:2o) «itS: 

#ie&££ft£ 0 
[0 0 4 7] *P5«giJS:, *wffiK-e*W*rBffi'J-etS 

*6 tii^t>^Tl-So rfttt, 2o60g-&<Drt<£> l o 
££ft3<> tfcffiv^r ASr*5»2(©»**4, 

[0 0 4 8] H5&uq2 9-m, ^i^77V^ • 

-x^v^ate*. 3>-e o ^-^ 2 6. 2 8±-cii^-c 

tr1"5 0 :©y7F>x7' ; e^-/H0 3fi l 
■WJ/^-^^, ^'J77^g^-r>fy^ ^!)7 

[0 0 4 9] f-vtt, * tr-f-BW^-^ y 

h3 3d»&«tffl^tt«t7^>f (fcfcfcff, 

3 01^)^^777^ y^S*±<oa»«LS«<Z)T 

[0 0 5 0] ^ y 77^IS^-fVfl ffftOW^lT 

[0 0 5 1 ] ^77^'fx7^' f-^tt, ftfe 

ten, ftASr§l*firi-pTtBtto*aa»©-«*, m 

3 2 Sr^brffifilfJC^^feaSo 
[0 0 5 2] gffifxy^ -/U— f-Vft, ^ P77^ 
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[0 0 5 3] 2««35«AI§]»S'*7 t A 1 Of*, =^tf 

If (Runway Status 

then (Sto p B a r 

jfiBJtt, V^CLTRu nwa y_S t a t u stfjfeb 

If (Departure =AP P 
MM I N E NT) , 

then (Sto p B a r 

«A«fflOfc«XZ)Bi]0«filJttt, 

If (Runway Status 

e c t i o n = OCCUP I ED) , 

then (Runway In 

Wc, ft&RAxmmm<o&&&£9l$tiX\t*ZZk& 

If (Intersectio n 

then (Intersect 
tt£«a s 4fcE»RffiI: (Hold Position 
stop) Sfc&tClt, ft^filWS 

If (A i r c r a f t __S top 

a n c e to H old Posit 

then (Intersect 

as^ffi-c*ari£^1-fc»*c. ffM«offiSltfc*>lc 
i/T.y'J* 1 OOf^e^ h u— 5/3 v£ Ltt'&X, 

If (Panic but ton = 



K »Jh/<-, 7^ h 3 4. 7^40, 

[0 0 5 4] &^icg^< (knowledge ba 
sed) iBHtt^r^-BHtbnftfix. roBH«)» 

*W\ -?n?7^nt, x>v>3 >^y- (d e c i 
s i o n tree) SrftttfcfN 9 V * -7 

(interfaceengine) fc £>Si#£ 

[0 0 5 5] aaijjcs-5<«AttHiy7 F^xr^p 

/nV o y has. ^^fiBftu^'C^^^^SrtftWi"* 

K<0«t<z>«»lc»»*:^x-f fc, Bdlft* <£IE 

dS^TtB-efeSo ^^7yf (scratch) 

= A c t i v e ) , 

L i ght s = R E D) . 

(d, R u n w a y_S t a t u s fcJgW&^JtSfillJS: 

[0 0 5 6] 

ROVED) or (L a n d i n g= I 

__L i g h t s =RED) . 

= Ac t i ve) and (Inters 

curs ion=TRUE) . 

Sensor = DETECT) , 
i o n=OCCUP I ED) . 

p i n g D i s tance>Di s t 

ion), 

i o n=OCCUP I ED) . 

^^m^-fx^L^^t^Ltztmm^x 

to*). 



PRESSED) 
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then (Runway I 

[0 0 5 7] St/H9Ki*5V>-C, 7* ytmtK 

a i o (hi) rtas^atBttfiK^om^-r-^^aiiS: 
^LT^£ 0 *P5tt, x r ^-7>fh' rtyyy 2 o 

ti^Hicio s -t 5 o k x o r a $ n 
a. r?>fi?«ft, ^r^- 7^ h • 7 -fry v^2 i 

x _ n ZlfrLX LON*y h7-^±^Ff^ LON/ 

ft, fttC. WAN>f V^ — 7:n — * 1 0 8JCfti- 

(WAN) 14±S:, JEfts^fcTa. — * 2 
6, 2 8*-Ca*&*l*o /Lf^t'^-^ 2 6, 2 8t 

. . yy h ^^r • ^e-v^-zh o ocj:or 

-feyiMB^y ^ h ^^r * /n 0 1 {ci£(b 

ft5 0 tvf i^y? b ^x7 • ^^^.-/n o i it 

%y 4 t^z Ls i^Lt, *^ey ic-trvij- • r 

W 3 otcioTitSEffJfflSix, 4f<D-fev*dSiSffL-C 

(c:j;o-cfflv^e>ixrv^S3ft»^$jxao iiW^SVrh 
^^r • *^a-/H 0 2 ft, *ViMfc1lB«««*ffl^ 

JxT, S»^iy7 h^x7 • ^e^a-/H o 2(iW 

[0 0 5 8] «pi5<OffiKXt^*lfttt, wsetfttav 
7h?x7« ^v^zl— /n o 4fcj;oTt>fll^f>ax5 0 

-tix&^JBSixSa-^Sr^oy H"ao ^-f*x 
^^2o^i^^^-taS^f;i^a^icfi. 

7 h ^r • ^-v^— /Wt, X-f^^V'f 3<K S^7 
h 3 4 . ^f/C-ra^t:"^-3 2tC3B^Sixfc^tr- 

^3 7ICj6^Sixfc*fcT-^fifc«y K3 1 £{£o 

[0 0 5 9] 3EJci8 9«-*3^r, BiSSiiERxmmf— 
*«EfciflJffl1-S*>W:, ili:^y77y^^i«iSl 
yy h^r • /n o 3Xh£ 9 z<nyybV 

• /W 0 3ft, ^lf-fBII«yF33 



cur s i on=TRUE) . 

77y^^^it^a 0 * y r 7 ftfc/i'— 
mmmmmyy yv^r • ^-v^-a-i o 3 tc*&^ ^ 

fcSr;5W-»£fcW\ :oy7h^x7-^^-;H0 
3ft, 7>f^W 3 0, S§7^ h34, *fcr-;fr- 
3 2fCtt-&51xfc^fcr-^'&-fiK3.=.y h 2 9, &U\ r 
yft3 9Ktt^LtfdSll«3 7{C^$ixfc^b'-^ 
^^.-y h 3 1 £{£oT^U-^C§^£fc;i3o 
[0 0 6 0] K 2 7 ft, K • 0-— 

. y7 h^x7 • /H 0 9l£«JIK£*VCi^S 0 

K * y<-i— • y7 h^^r • 
0 9{C«to-C«BSix5t. *tttt, tj*-? 
W 3 OO^^g vSr3E3EL, tyfSO*y^7- 
^ •/^7^-^SrH*fiKt*a<0lcfflv^e>ix5 o *yh!7 

— ^UMt^-*^-* 1 0 6 ft, :tib^iM^^c 

*±i§l 0 7(Cj:otLON^ y-fe — • M-ft 
ttfcix* WAN^fy^-7x-^ 1 0 8 S.tJ ? LON7 r y 

2 x . n £^LT, aiy^. h • rirvyy 2 

[0 0 6 1 ] ZtlX, »HHlfiWfi08RW«:*t>ao 
U reo*^<?5ft«S«*»e>)llixar t*<#<<o*jE 
^3fe2^S«#JcttMa-e*5 5a Sot, 

coir^a o 

[H®<7?ffl^/im^] 

[g!2] • 7^r^y^ - v^f^^ 

ry • hf^^s^fc-fevy-s^^^ h^-t-^ 

yi^ • 7-f h • 7ty7 r UOT'n y^H-efc5 9 
[H3] -trviMI^-^ hoo±aS(Cfi:®-ra^y^ • 
7-f F^t^y-y *7-f h- 7ty/!J^I15ftfc 
5 0 

fca6fc, »*KXf4R»B«)H«l^fioriEa*lxfc* 
|wx r y • 74 h • Tty^y Z^i-Z, ^yyj- 

[g]5] m lfd^ufc+^^vt 0 ^-^ • ^fA^y 

IB6] aiy^ • 5>( h • rir^T' y O^-f ^ n ^n-t 
tyf, 7-f bRXfx hn-y • 7-r h k<nj 
^9 — y*—*<ntL$>v>-f*?y ^ ^jricm^^btiZ 1 

[H7i SjfeBxttRawjceo-cttBi-s-fevs-a^ 
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[as] ff»j*i-^a^u-^(Da.fcS*«)-ffl»^ 



[HI] 



[13] 



, V1 mHii^^ 



I 1 



»»-; 



(FiG-5) 



£ at • 



^14 , 
I 



LON 



•iT JW* ift-. Ml II , 



SB 4 ©x*5*~ * ^-0@B 



9 5 ©inv * 



3T 6 tDX-vv * :?-fM3 



•1B9 



20 1. 

/ 



[SI 4] 









PREUVL DETECT | 




CONFIRMED. DETECT | 




UPSTREA M _D£ TECT j 




DOWN STREAM. DETECT j 


78^ 


ADJL PRELIM -DETECT | 


ao-\ 


DETECTOR _ SENSTT1 VTTY | 


92- L , 


<v LIGHT- FAILURE 




LIGHT- LEVEL ] 


1 




STROBE -MODE | 




ACTIVE- DELAY ' | 




FLASH. DELAY | 
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[@5] 
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[H7I 



74 



72- 



4 UPSTREAM. DETECT | 



CONFIRMED. DETECT 



76 
70 



^ OCWNSTREAM. DETECT 1 



— ^ PRELIM- DETECT 1 
1- ^ AD J- PRELIM -DETECT) 



50| 



442 



94 



-> UPSTREAM. DETECT | 
^ CONFIRMETlTdETECT | 



DOWNSTREAM- DETECT 



: PRELIM— DETECT [ 
-4 ADJ. PRELIM- DETECT I J 




443 



96 



UPSTREAM. DETECT 



< CONFIRMED. DETECT 



DOWNSTREAM- DETECT 



' PRELIM- DETECT 1 
r ~> ADJ. PRELIM- DETECTl 



503 



.64 



5Q4 



UPSTREAM.DETECT <r 



\ CONFIRMED, DETECT > 



1 DOWNSTREAM - OETECT ^ 



92 



!aDJ-PRELIM-DETECT<- 



PRELIM_ DETECT ~V i 



505 



50 6 



445 



UPSTREAM _ DETECT ^~ 
CONFtRMED, DETECT > 



DOWNSTREAM. DETECT ^ 



I AD J , PRELIM . DETECT ir — | 
[ PRELIM. DETECT >n 



^7" 



I 1 UPSTREAM -DETECT 



CONFIRMED. DETECT > 



DOWNSTREAM -DETECT ^- 



^ [ADJ- PRELIM -DETECT ^ 
1 PRELIM -DETECT >i 



Z7" 
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im9] 




*>4n 
£3 






i ' 


•\V O 


> - 
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